
MEMORANDUM

DATE APRIL 1978

TO R E MITHOUG

FROM W H JOHNSON

SUSJECT DESIGN SUMMARY

NONPCB CAPACITOR BANKSBANK
VIEWLANDHOFFMAN SUBSTATION W0 90730 PE 7508
AND CANAL SUBSTATION W0 90719 PE 7536

ATTACHED FOR YOUR INFORMATIONSINFORMATION AND COMMENTSCOMMENT IS COPY OF THE

DESIGN SUMMARY FOR NONPCB CAPACITOR BANKSBANK AND VIEWLANDHOFFMAN
AND CANAL SUBSTATIONS
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VIEWLANDHOFFMAN SUBSTATION

AND CANAL SUBSTATION

PROGRAM ELEMENTSELEMENT 7608 7536

WORK ORDERSORDER 90730 90719

W H JOHNSON

APRIL 1978

DESIGN NORANDUN

FOR

CAPACITOR BANKSBANK

AT

VIEWLANDHOFFMAN SUBSTATION

PROGRAM ELEMENT 7508

WORK ORDER 90730

AND

CANAL SUBSTATION

PROGRAM ELEMENT 7536

WORK ORDER 90719

I SCOPE

THISTHI MEMORANDUM DESCRIBESDESCRIBE OUR COMING CAPACITOR BANK INSTALLATION PRO
GRAM FOR VIEWLANDHOFFMAN AND CANAL SUBSTATIONS THE PROGRAM HAS BEEN

DEFERRED FOR THE LAST TWO YEARSYEAR IN ORDER TO ALLOW TIME FOR INDUSTRY DEVEL

OPMENT OF THE NEW NONPCB NONPOLYCHIORINATED BIPHENYLSBIPHENYL CAPACITORS WE

HAVE COMPLETED STUDY OF AVAILABLE CAPACITOR PRODUCTSPRODUCT AND WILL RELEASE

SPECIFICATION BY EARLY APRIL 1978 TO PURCHASE CAPACITOR BANKSBANK FOR BOTH

VIEWLANDHOFFMAN AND CANAL SUBSTATIONS

II PROJECT PLAN

A VIEWLANDHOFFINAN SUBSTATION

TWO 14400 KVAR CAPACITOR BANKSBANK WILL BE PURCHASED FOR INSTALLATION AT

VIEWLANDHOFFMAN SUBSTATION IN THE LATTER PART OF OCTOBER 1978 THISTHI
WILL BE INCLUDED AS PART OF THE VIEWLANDHOFFMAN CLEANUP WORK AS THE

SUPPORT STRUCTURESSTRUCTURE CAPACITOR SWITCHESSWITCHE AND CONDUIT ARE ALREADY IN PLACE

FOR THREE CAPACITOR BANKS
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II PROJECT PLAN CONTD

A VIEWLANDHOFFMAN SUBSTATION CONTD

EXISTING CAPACITOR BANK SUPPORT STRUCTURESSTRUCTURE WERE DESIGNED FOR NINE FOOT

LONG CAPACITOR RACKSRACK UTILIZING 200 KVAR CAPACITOR CANS WITH THE

DECISION TO PURCHASE 150 KVAR CAPACITOR CANSCAN SEE SECTION IV OF THISTHI
MEMORNADUM THE TWO NEW CAPACITOR RACKSRACK WILL NOW BE 12 FEET LONG
CIVIL ENGINEERING IS IN THE PROCESSPROCES OF REVISING THE SUPPORT STRUCTURESSTRUCTURE
TO ACCOMODATE THE LONGER RACKS THIRD CAPACITOR BANK WILL BE

INSTALLED IN THE FUTURE IF ADDITIONAL REACTIVE POWER IS NEEDED

ALL CAPACITOR BANK RELAY AND CONTROL CIRCUITSCIRCUIT ARE EXISTING AT VIEWLAND
HOFFMAN SUBSTATION CAPACITOR BANKSBANK WILL BE CONNECTED IN AN UNGROUNDED

CONFIGURATION WITH TWO SERIESSERIE GROUPSGROUP IN EACH LEG PROTECTION OF

CAPACITORSCAPACITOR IS ACCOMPLISHED BY USING PHASE UNBALANCE RELAY WHICH SENSESSENSE

VOLTAGE BETWEEN GROUND AND THE FLOATING NEUTRAL POINT OF THE BANKS ONE

CAPACITOR OUT OF SERVICE PRODUCESPRODUCE AN ALARM AND TWO OR MORE CAPACITORSCAPACITOR
OUT TRIPSTRIP AND LOCKSLOCK OUT THE BANK VIA THE CAPACITOR SWITCH SINCE CAP
ACITOR BANKSBANK ARE TIED TO THE 26 KV BUS VIA FEEDER BREAKER IN SERIESSERIE
WITH THE CAPACITOR SWITCH AN INTERLOCK SCHEME IS USED TO PREVENT BREAKER

OPERATION ON REACTIVE POWER

VOLTAGE ON THE 26 KV BUS WILL BE CONTROLLED BY AUTOMATICALLY SWITCHING

CAPACITOR BANKS CAPACITOR SWITCHESSWITCHE WILL BE OPERATED BY TIMEBIASED
VOLTAGE OPERATED CONTROLLER

B CANAL SUBSTATION

ALONG WITH THE TIEWLANDHOFFMAN CAPACITOR PURCHASE TWO MORE 14400 KVAR

CAPACITOR BANKSBANK WILL BE ORDERED FOR INSTALLATION AT CANAL SUBSTATION IN

1978 THE REASONING FOR NEW CAPACITORSCAPACITOR AT CANAL SUBSTATION IS THREEFOLD

1 ALTHOUGH THE EXISTING CAPACITOR CANSCAN AT CANAL SUBSTATION HAVE LOW

FAILURE RATE THE CIRCUIT BREAKER FOR CAPACITOR BANK 13511 HAS BEEN

BYPASSED DUE TO FAILURE THISTHI PREVIOUSPREVIOU FAILURE RAISESRAISE RELIABILITY

QUESTION ON THE CAPACITOR BREAKER FOR CAPACITOR BANK 13512 SINCE

THE EXISTING CAPACITOR BANKSBANK AT CANAL SUBSTATION ARE COUPLED TO THE

SYSTEM VIA TRANSFORMER BANK TERTIARY WINDINGSWINDING ANY FURTHER CAPACITOR

BREAKER FAILURESFAILURE COULD PRODUCE DESTRUCTIVE TERTIARY FAULT ON TRANSTRAN
FORMER BANK NO 1 IT IS THEREFORE DESIREABLE TO REMOVE EXISTING

CAPACITOR BANKSBANK AND ADD NEW REACTIVE SOURCESSOURCE TO THE LESSLES VULNERABLE

26 KV BUS
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II PROJECT PLAN CONTD

B CANAL SUBSTATION CONTD

2 CAPACITOR BANKSBANK 13511 AND 13512 ARE LOCATED IN AN AREA OF THE YARD

NEEDED FOR PART OF THE NEW 115 KV RING BUS ADDITION SCHEDULED FER

1980 TO 1981 IT IS NOT FEASIBLE TO MOVE THE EXISTING CAPACITOR

BANKSBANK DUE TO THEIR AGE BECAUSE THE FOIL AND DIELECTRIC ARE PROBABLY

BRITTLE TO THE POINT WHERE MOVEMENT COULD CAUSE NUMEROUSNUMEROU CAN FAILURES

3 WE WILL NEED CAPACITOR BANKSBANK AT CANAL SUBSTATION DURING THE 115 KV

RING BUS CONSTRUCTION PERIOD

THE 26 KV BUS WILL REMAIN ENERGIZED DUEING CONSTRUCTION AND WILL BE USED

TO SUPPLY REACTIVE POWER TO THE SURROUNDING SERVICE AREA AS THE FAULT

DUTY OF THE 26 KV BUS WILL BE GREATLY REDUCED WITHOUT 115 KV SUPPLY AT

CANAL SUBSTATION THE AMOUNT OF REACTIVE POWER TO EACH LINE MUST BE KEPT

SMALL TO AVOID LARGE VOLTAGE VARIATIONS THEREFORE THE INITIAL CAP
ACITOR BANK INSTALLATION WILL UTILIZE ONLY HALF OF THE CAPACITORSCAPACITOR ON EACH

BANK THE REMAINING CAPACITORSCAPACITOR WILL BE DISCONNECTED AND USED AS SPARESSPARE
FOR CANAL AND OTHER SUBSTATIONS DURING 1981 THE SPARE CAPACITORSCAPACITOR WILL

BE RECONNECTED IN TIME FOR THE ENERGIZATION OF THE NEW 115 KV RING BUS

III NEW STANDARDSSTANDARD AND TESTSTEST FOR NONPCB CAPACITORSCAPACITOR

IN ORDER TO ASSURE THAT NEW CAPACITORSCAPACITOR WILL HAVE LOW FAILURE RATE WE

WILL ASK THE MANUFACTURER TO PROVIDE UNITSUNIT WHICH HAVE BEEN CONSTRUCTED TO

MEET ALL DESIGN AND ROUTINE TESTSTEST PER NENA STANDARDSSTANDARD PUBLICATION

NO CP11976 IN ADDITION ALTERNATE BIDSBID WILL BE REQUIRED FOR TWO EXTRA

ROUTINE TESTSTEST AS LISTED BELOW

A DESIGN AND PROCESSPROCES PROOF TEST

THE FIRST TEST IS SPECIAL PROCESSPROCES PROOF TEST DEVELOPED BY GENERAL

ELECTRIC COMPANY DESIGNED TO DETECT CAPACITOR TYPESTYPE WHICH ARE SUSCEPT
ABLE TO COROMA DAMAGE CAPACITOR DESIGNSDESIGN PASSING THISTHI TEST SHOULD BE

IBLE TO STAND THE OVER VOLTAGE CONDITIONSCONDITION PRESENT IN BANKSBANK WHICH HAVE

LOST CANS
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LII NEW STANDARDSSTANDARD AND TESTSTEST FOR NONPCB CAPACITORSCAPACITOR CONTD

B LOSSLOS DETERMINATION TEST

THE SECOND IS 1OSS1OS DETERMINATION TEST TO BE PERFORMED ON ALL

CAPACITORSCAPACITOR AT 85 C THISTHI TEST IS SILIMAL TO WESTINGHOUSESWESTINGHOUSE HOT POWER
FACTOR TEST AND IS EXPECTED TO CATCH PRODUCTION LINE IMPERFECTIONS

UPON BID EVALUATION WE MAY ASK FOR ONE OR MORE OF THESE EXTRA TESTSTEST IF

THE PRICE IS NOT PROHIBITIVE

IV CAPACITOR CAN INTERCHANGEA3ILITY

ANOTHER AREA COVERED IN OUR CAPACITOR STUDY WAS CAPACITOR CAN INTER

CHANGEABILITY AT THE PRESENT TIME WE STOCK REPLACEMENT CAPACITORSCAPACITOR OR

SUBSTATION CAPACITOR BANKSBANK RNAGING FROM 15 KVAR TO 200 KVAR CANS

COMPARISON OF THE LEADING MANUFACTURERSMANUFACTURER VARIOUSVARIOU CAPACITOR CAN DIMENSIONSDIMENSION

SHOWSSHOW THAT 100 KVAR AND 150 KVAR CAPACITOR CANSCAN ARE THE MOSE COMMON SIZESSIZE
WITH INTERCHANGEABILITY COMPARISON FO COST PER KVAR USING THE LEAST

EXPENSIVE CAN 200 KVAR AS BASE SHOWSSHOW 15 PRICE INCREASE FOR 150 KVAR

CANSCAN AND 50 PRINCE INCREASE FOR 100 KVAR CANS WITH THISTHI IN MIND THE

DECISION HAS BEEN MADE TO PURCHASE 150 KVAR CANSCAN FOR ALL NEW SUBSTATION

CAPACITOR BANKS

V FUTURE CAPACITOR BANK INSTALLATIONSINSTALLATION

THISTHI PURCHASE WILL HANDLE THE REACTIVE REQUIREMENTSREQUIREMENT AT VIEWLANDHOFFMAN

AND CANAL SUBSTATIONSSUBSTATION WELL INTO THE 1980S THE NEXT SCHEDULED CAPACITOR

PURCHASE WILL BE FOR TWO 14400 KVAR BANKSBANK IN 1979 TO BE INSTALLED AT

CRESTONNELSON SUSBTATION
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